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The following stochastic equations can be used to simulate the time course of
egg-laying according to our circuit model:
p0 = e
−τ/T1/2 (1)
p1 = p(vct+1 = 1|vct = 0) =
{
1, if eggt = 1
0, otherwise
(2)
p2 = p(vct+1 = 0|vct = 1) = λ1 (3)
p3 = p(uv1,t+1 = 1|uv1,t = 0) =
{
1, if countt > 3
0, otherwise
(4)
p4 = p(uv1,t+1 = 0|uv1,t = 1) = λ2 (5)
p5 = p(hsnt+1 = 1) =
{
1, if uv1,t + vct = 0
0, otherwise
(6)
p6 = p(eggt+1 = 1|eggt = 0) =
{
1, if hsnt = 1
0, otherwise
(7)
p7 = p(eggt+1 = 0|eggt = 1) = 1 (8)
countt+1 = p0 ∗ countt + eggt; (9)
The variable countt describes the time-dependent concentration of neuro-




The constant probability p0 characterizes the clearance of neurotransmitter re-
leased from uv1 following an egg-laying event and therefore determining the
average size of the clusters. It depends on the half-clearance time T1/2, which
is approximately 140 sec, and the time step size of the algorithm (τ = 0.5 sec




T1/2 = e−0.5∗ln(2)/140 = 0.9975
The time constants λ1 and λ2 correspond to egg-laying intervals induced by
vc and uv1 respectively. They can be estimated from the experimental data as










The following figures illustrate real egg-laying data compared to a simulation
of the model. For the simulation, the model was implemented in the statis-
tical language R (R Development Core Team (2008). R: A language and en-
vironment for statistical computing. R Foundation for Statistical Computing,
Vienna, Austria. ISBN 3-900051-07-0, URL http://www.R-project.org). The
corresponding script is also included in the Supplementary Material. Ex-
perimental manipulations of the system, corresponding to the cell ablations
and knock-outs used in our study, are easily introduced by manipulating the
transition probabilities in the equations.
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Figure 1: Experimentally observed egg-laying data.























Figure 2: Simulated egg-laying data. The black lines here and in the previous
figure correspond to individual egg-laying events, the red and green lines indicate
the short and long periods of inhibition by vc and uv1 neurons, respectively.
